Abstact. Various authors have made efforts for finding new generating functions for known polynomial sets. In the present paper, by making use of the operator Tk = x(k + xD), a number of generating functions and characterizations have been obtained for various polynomials in a systematic manner.
1. Introduction. Various authors have made efforts for finding new generating functions for known polynomial sets. By means of purely manipulative skill some remarkably interesting results have been obtained.
Recently, in view of the results of Toscano [23] , Brown [6] proved that for the Laguerre polynomials Can we obtain generating relations of the type (1.1) and (1.3) for other known polynomial sets and, in general, can we give a general method of obtaining such generating relations for special functions of interest?
The present paper is an answer to this question. By making use of the operational methods we obtain, in §2, an operational generating relation. We have proved, in [June §3, that generating relations of the type (1.1) and (1.3) are inherent to all special functions which are defined by (3.1). As illustrations, we obtain generating relations for the generalized Laguerre polynomials, generalized Hermite polynomials, Bessel polynomials and Jacobi polynomials. Further, in order to show the usefulness of our technique, a general class of polynomials has been considered, in §9, which incorporates the polynomials studied by Bedient [4] In view of (2.6), (2.8) and (2.9), the relation (2.4) takes the form oo ^n
n = a n.
Again, making use of (2.7), it is easy to see that
Therefore, by using (2.11) and (2.12) in (2.10), we have the operational formula
where m is a constant. Again, if we use (2.11) and (2.13) in (2.10), we get the form
The results in (2.14) and (2.15) are precisely the same.
3. Some characterizations. Let f(x) admit a formal power series expansion f(x) = Z?=0arxr, and, let
where Ta+X = x(a+ 1 +xD), a being a constant and g(x) being a function of x alone. We have the following characterization for/ia)(x): Theorem 1. A necessary and sufficient condition that fia\x) be defined by the generating relation
where v=t(l+vY and m is a constant, is that it be given by (3.1).
Proof. The proof is simple and hence is omitted. The generating function (3.2) can be rewritten in various other forms. As for example, let
where y(t) is some function independent of x. In view of (3.3), we can write (3.2) as
where v = t(l+v)m, m being a constant. Again, if F(x, t) is a function of x and t, and if
where m is a constant and v = t(l+v)m. In particular, putting zti=1 in (3.6), we immediately get
Again, putting m= -1 in (3.6), we get
where (1 +4?)1'2 -> 1 as / ->■ 0. In view of Theorem 1, we have the result:
Theorem 2. A necessary and sufficient condition that Aa)(x) have a generating function of the form (3.8) is that it be given by (3.7).
A result similar to Theorem 2 has been derived by Brown [5] . A number of interesting special cases of Theorem 1 occur in the author's doctoral thesis [18] (see also [17] ).
Replacing a by -a and putting m= -b in (3.6), we get (3) (4) (5) (6) (7) (8) (9) l^"^<1+wn,(^-ri^4''iTi> and, in view of Theorem 1, we have the following result:
Theorem 3. A necessary and sufficient condition that fna)(x) have a generating relation of the form (3-10> lfy^^(x)r = f^^^x,ŵ here v(l +vf = t is that it be given by (3.7).
Recently Brown [7] also derived a result similar to that in Theorem 3.
4. A generalization of a result of Bailey. It is interesting to note that from the operational formula (2.4) one can easily derive a result due to Bailey [3] . In fact, putting f(x)= 1 in (2.4), we get
where v = t(l +v)m, m being a positive integer now. Substituting the value of t in terms of v, we get the result due to Bailey [3] . The operational formula (2.4) suggests an extension of (4.1). For, let/(x) be defined by f(x) = 2^= o arxr. Using the definition of the operator, we have 
where m is a positive integer. If, in (4.3), we take/(x) = const, (i.e., a0¥=0 and ar = 0 for z-#0) then it reduces to the result of Bailey [3] . In fact giving different values to the coefficients ar, we get different relations of the form (4.3).
Generalized Laguerre polynomials. Earlier [13]
we considered a generalization of the Laguerre polynomial, defined by
where pr(x) is a polynomial in x of degree not exceeding r, a being a constant. In another communication [14] we proved that, for m a constant, 6. Generalized Hermite polynomials. As generalizations of the Hermite polynomial, we [18] considered a set of polynomials {Hn(x, a,pr(x))}, defined by the «th derivative formula Putting 6 = 0 and f(x) = e~blx in (2.4), and using (7.3), we immediately get the following generating relation for the Bessel polynomials Earlier [18], we obtained the following class of operational representations for Jacobi polynomials
where m is a constant. In particular, we obtained
Putting b = 0 and /(x) = (l -xf in (2.4), and using (8.3), we get the following generating function for the Jacobi polynomials and, using (9.6), we have the result Í7T (a)*Xn 9+2Fq+1
here q is a positive integer, |xi| < 1, |xzz"5| < 1, \xzt"/(l -xt)\ < 1. If, however, we put q= 1 in (9.8), then we get where r^s+l and put m = 2, p=l and c = z in (9.6), we get after some simple manipulations S. (a)2nx"t" (9.11) Z7i, Z72, . . -, Z7" /3i,62, ■ ■ .,b"
where q is a positive integer and r^s+l. The result in (9.11) is equivalent to a result of Rainville [20] (his (4)) for q=l. Again, putting m=l, q=l in (9.6), it reduces to (9.12) 2 -Aa)nfn%1Mc;x) = (l-t)-^e
x"
(1-0*.
where a and c are constants and p a positive integer and xf(u) is defined by (9.1).
Putting/» = 2 and c= -4 in (9.12), we get CO ^Zl The polynomial/ifp-^r; x) in (9.15) is a generalization of the pseudo-Laguerre polynomial considered by Shively [22] . In fact, taking xp(u) in (9.15) to be a generalized hypergeometric series and putting/? = 2 and z--1 in (9.15), the polynomial reduces to the pseudo-Laguerre polynomial of Shively and the expression in (9.15) to the relevant generating relation (Rainville [21, p. 299]).
As is obvious, a number of other interesting special cases can be derived by giving particular values to the parameters in (9.6).
We shall, however, discuss some of the other applications of the operational formula (2.4) and derive other operational generating relations of the type (2.4) in subsequent communications.
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